| INTRODUCTION
Palmoplantar keratodermas (PPK) is an autosomal dominant hereditary skin disorder and characterized by epidermal yellow thickening in palms and soles. Some patients are found being accompany with cardiomyopathy, acantholytic epidermolysis bullosa (AEB), and woolly hairs. 1 Considering the name, the lesions of PPK primarily affect the palms and soles of the feet, although a number of the PPK patients were associated with a genetic disorder to other conditions, including cancer, hearing loss, and heart failure. The mapping and identification of genes that underlie the PPKs revealed new insights into the biological interactions of the structural components of the palmoplantar epidermis and further our understanding of epidermal disease. More importantly, by genetically characterizing of PPKs, genes that playing a role in lethal disorders might also be found. 2 The elucidation of disease mechanisms shed a light on new specific therapies. Given the high heterogeneity with respect to clinical features, genetic defects, and disease mechanisms, the classification of PPK is based on various criteria. Four types of classification of clinical features: notably diffuse, focal, striate, and punctate on the pattern of hyperkeratosis, which based on extent of disease manifestations, morphology of palmoplantar skin involvement, inheritance patterns, and molecular pathogenesis.
However, the clinical distinction of various PPK entities is based on fine-tuned criteria or rules. Remarkably, apparently distinct disorders have been shown to be allelic, as they are caused by mutations in the same gene, for example, DSP. By contrast, similar clinical pictures may result from mutations in different genes.
Because of this complexity, mutation analysis is required to determine the precise type of PPK. 
| MATERIAL AND METHODS

| Clinical evaluation
We ascertained a family of Han Chinese ancestry. The proband ( corneum to the upper epidermis. Currently, RCM was used to provide a noninvasive digital biopsy of skin tissue. 7 Along with the improvement of diagnostic accuracy, RCM was used to found dynamic skin processes, resulting in noninvasive histopathological diagnosis.
| Dermoscopic study and RCM imaging
8,9
2.3 | Biopsy procedure and H&E staining
To accurately diagnose PPK, pathological examination of the lesion of the probands was performed. About 4-mm lesional skin was obtained under local anesthesia with 1% xylocain. After routine processing, the skin lesion was stained through standard H&E staining protocol for evaluation of histopathological features. 3 | RESULTS
| Mutation analysis and Q-PCR
| Dermoscopic and RCM findings
Dermoscopy evaluation of the lesion was performed and it has been suggested that thickened in the stratum corneum, accompanied by a small amount of scales and pigmentation ( Figure 1B, a-b) . The dermoscopy magnified 50 times was used in the examination. And it has been observed that yellow stripes stratum corneum is thickened accompanied by punctate bleeding ( Figure 1B, c-d) . RCM would move from the top of the stratum corneum to the upper layer of dermis for a thickness of >152 lm. The smooth contour of the stratum corneum was observed in hands palms of the proband (Figure 2A, a) . Based on these data, highly refractile honeycomb cellular structures were found in stratum granulosum. In spinous layer of epidermis,brighter stratum spinosum and collagen bundles have been observed (Figure 2A , b-c), accompanying with telangiectasia in the dermis shallow (Figure 2A, d ).
| Histopathological examination
Histopathological examination of the proband showed hyperkeratosis and parakeratosis in the layers of the stratum corneum. There is intercellular edema occurred in the stratum spinosum and superficial dermal lymphocyte infiltration. It can be observed that a bunch of mononuclear cells penetrating into the epidermis ( Figure 2B ). Figure 3A, a) . We also detected this mutation in the brother of the proband. However, the p.Arg1184Trp mutation was not found in the healthy members of the family and another 100 healthy control individuals ( Figure 3A, b) , suggesting polymorphism frequency is pretty low.
| Mutation in the DSP gene
| DISCUSSION
In this study, we reported a family with autosomal dominant PPK. It has been reported that PPK may be caused by four genes with causative mutations. Those genes are the desmosomal proteins desmoglein 1 (DSG1), desmoplakin (DSP), keratin 1 (KRT1)., and keratin 16 (KRT16). 4, 5, 11, 12 DSP, encodes a protein named desmoplakin, is an intracellular cytoskeletal linker. DSP mutations have been proved to be capable to increase skin abnormal proliferation that results in palmoplantar keratoderma. 4 As previously described, DSP is expressed in each layer of the epidermis and the hair follicle outer root sheath. 13, 14 Human genetic mutation of the DSP gene results in some disease including dilated cardiomyopathy, keratoderma, and tooth agenesis. 15 The absence of DSP protein gives rise to acantholytic epidermolysis bullosa (AEB). The mutation of DSP could increase skin proliferation, severe skin blistering, hyperkeratosis, and subsequent water loss, resulting in various phenotypes including skin F I G U R E 2 Corresponding reflectance confocal microscopy (RCM) image from the stratum corneum to dermis. A, Corresponding RCM image of 475 9 350 lm, revealing hyperkeratosis characterized by white highly refractile orthokeratosis in a dark surrounding at the stratum corneum(a), stratum granulosum, and stratum spinosum showed smaller sized honeycombed pattern cells with highly refractile contour (b-c). It can be seen telangiectasia in the dermis shallow (d). B, Hematoxylin-eosin staining from the region. Skin biopsies of the legion of proband show keratosis and the epidermis was prolonged, intercellular edema was showed in spine and infiltration of lymphoid tissue in the dermis shallow. Original magnification (B) 920 palmoplantar keratoderma. 16, 17 According to other reports, the com- This plays an important role in maintaining the integrity of epidermis tissues. 28 This study adds to our knowledge of the spectrum of clinical presentations of PPK with DSP mutations. We consider that this missense mutation may be the cause of the PPK in Chinese family, which enriches the genetic pathogenesis of PPK.
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